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NLO

e QCD
— Renomalization scale (uy)
— un = process typical  energy scale

— Higher order scale
 NLO Event Generator
— Analytic (e.g., K factor)
— Radiation event topology acceptance
— PDF/Fragmentation (or Parton Shower)  event topology
LL (leading-log) NLL (next-to-leading log)
 NLO Event Generator (

- event selection
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hadron collision
NLO Event Generator

DY RAD: jet production

— W.T. Giele, EW.N. Glover and D.A. Kosower, Nucl. Phys. B403 (1993)
633

Whbb and Zbb in MCFM

— R.XK. Ellisand S. Vesdli, Phys. Rev. D 60, 011501 (1999); hep-
ph/9810489

— J. Campbell and R.K. Ellis, Phys. Rev. D 62, 114012 (2000); hep-
ph/0006304

DIPHOX: photon-pair production
— T.Binoth et al., Eur. Phys. J. C 16 (2000) 311; hep-ph/9911340

MC@NLO: W-pair production + HERWIG
— S. Frixione and B. Webber, hep-ph/0204244; hep-ph/0207182

MC@NLO
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GRACE

http:// m nam - hone. kek. | p/

initial state fina state
Feynman diagram (tree)

diagram  amplit
program code (Fortran)
Model library (CHANEL)
SM  MSSM
EW NLO

BASES/SPRING

2003

BASES/SPRING

(“kinematics’) matrix element

differential cross section
interface

)

Variableinitia state (PDF)
Multi process

1 14

ude

amplitude

kinematical variable

(tool

Higgs

Graph/code
generation

:>{

Event generator

Event
cut info

Cross section/
event accept

{ BASES/SPRING J
Random Diff.
number

ﬂ 1

Cross
Ly

section
Kinematical
variables
Amplitude
calculation

¢
_~ CHANEL

interface

Matrix
element




NLO (QCD) ( )

Radiative > ------.

same order
‘MNLO‘Z = “\/ITree‘2 + 2 Re( I\/I'Iﬂireel\/IVirtual ) + “\/IRadiative‘2

Renormalization, IR cancedllation, ...
Matching with PDF
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Radiative process (1)

* IR cancellation soft/hard
— Cut
— Cut non-radiative cross section (large
negative
— QED ( cut QCD  coupling
o invisible gap
W visible gap
O 1
0 PT PT
negative cross section
0
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Radiative process (2)

e Double count

— Radiative process  cross section (Log term) (Non-log
term)
— PDF/Fragmentation PS
(collinear approximation al order )
Tree Tree
O{.;L O O{.;L O NLO Q2
all? | a2l | o oll? oll a?
, if Q=100 GeV
a3 | adl? | all o alld all? all o
_____ I . = = = " = = = = = = ®m = ®m ® m = asL = l
|
LL  (NLL)

PDF/Fragmentation/PS
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(1)

GRACE
=  GR@PPA (http://atlas.kek.jp/physics/nlo-wg/grappa.html)
Initial state (PDF, ME-sharing )
BASES/SPRING  multi-process
PYTHIA
- GR@PPA _4b (4 b-quark production) release; Comput. Phys.
Commun. (S. Tsuno et al., hep-ph/0204222; KEK Preprint
2002-7 — accept)
— process (LO)  event generator ( ; ) —
GR@PPA_all
CHANEL QCD NLO (one-loop)
= 3-point function
— 4-point (box) ready —
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(2)

Large negative double count
= Modified LL-subtraction (Y. Kurihara, hep-ph/0207214)
—  Logterm ME

— Non-radiative part ;radiation PS  simulate
— |R cancellation

Cross section
=  BASESSPRING (event weight = £1)
Event weight = -1
NLL parton shower(NLL-jet)
— X-deterministic forward evolution (Y. Kurihara, hep-ph/0207214)

— NLL (H. Tanaka, RUP-01-12; T. Sugiura, Prog.
Theor. Phys. 107, 1163 (2002); hep-ph/0205275

coding evolution test OK

= Drell-Yan
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NLO Drell-Yan

QED only
N 1 3 ‘
?‘5 0° A ] Solid: non-rad. (mod. LL included) ® PS
. : Dashed: rad. (mod. LL subtracted) ® PS
— Kuriharaet a., hep/ph-0212216 9 " Star: NLO (= non-rad. ® PS + rad. ® PS)
— GRACE NLO E 10 k. Dot-dashed: rad. ® PDF (naive)
R
P [ Ky ‘i /—>
— Modified LL-subtraction o 10 E e VS 210GV
— X-deterministic forward evolution % - R .
LL-PS ~N 1 b
b E “et\
© F it "9
— PS  dominate small 10 = R
E; ME  dominate - |
large E; 1572 _
:llll‘llll‘llll‘llll‘llll
0 10 20 30 40
— GR@PPA
£ (GeV)
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— ME

ME-PS matching

double count

final state  colored parton(s)

ET(j et) < UF

— NLO, WZ + jet(s), t-pair + jet(s), H + jet(s)

LL an < QM E2

I.e,. small-p; jet

Que®

Fina state

2003

1

ME  on-shell

small-p; jet

14

(double count)

Higgs

S

r=Q2 =0

=2 > 2 > .. > g7
=Q? < Q2 < ... < Qp
PS/PDF

Oue

ME

SRRV N




2003

Tevatron

5.

1

“MC Tuning WG”
meeting  1/14 (

ME

—  Numerical LL-subtraction (Y. Kurihara, hep-ph/0207214)
- MC@NLO (S. Frixione and B. Webber, hep-ph/0204244)

PS

—  Pyrgection (Y. Kurihara, hep-ph/0207214): p; (PS) > p; (ME)
—  Jet-matching (M. Mangano,

) a Durham (England)

paton jet  matching

ME  multi-jet
- S. Mrenna,
ME
- HERWIG, PYTHIA

Phase space

14

PS

MC Tuning WG meeting

PS

Higgs production

Higgs

MC Tuning WG meeting

talk

reject
talk): ME
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NLOWG 2000 1

— 1
— Tevatron/LHC
GRACE hadron collider  NLO Event Generator
— GR@PPA, One-loop , Modified LL-subtraction, x-
deterministic forward evolution, NLL-jet, etc.
— Drédl-Yan —
ME-PS matching (double count )

—

2003
-5 27 -6 6 Les Houche Workshop
-7 2 -8 5 LHC MC Workshop at CERN
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